Introduction {#S0001}
============

Diarrhoea and its complications (dehydration and malnutrition) remain a major cause of hospitalization and death among children.[@CIT0001] According to WHO and UNICEF report, there are around two billion instances of diarrheal disease worldwide and 1.9 million children younger than 5 years of age dying from diarrhoea each year.[@CIT0002]

The management of a child presenting with diarrhoea should include a thorough history and examination in line with an evaluation of hydration and nutritional status, and subsequently, a complete scientific assessment for complications is required. This implies information about ethology and appropriate management is fundamental.[@CIT0001] Once this examination and evaluation have been completed, a decision then needs to be made in terms of the method of rehydration, feeding, and besides, if there are signs for any specific examinations that ought to be attempted. Adequate fluid and electrolyte replacement and maintenance are critical to overseeing diarrheal disease.[@CIT0003]

As the vast majority of the diarrhoea cases are viral and self-limiting, the pillar of diarrhoea management is an oral rehydration solution (ORS) and antibiotics have less value.[@CIT0004]--[@CIT0006] Despite this fact, health care providers commonly prescribe antibiotics to treat diarrhoea in under-five children worldwide.[@CIT0007],[@CIT0008] Such misuse of antibiotics has become a global issue, with the emergence of deadly infections caused by multidrug-resistant strains. These infections greatly affect the quality of life and put a high economic burden, as a result, both direct and indirect costs.

The issues of antimicrobial misuse are of global concern; not only because of developing resistance but also due to the escalating health care costs caused by overuse of antibiotics. The major consequence of the excessive use of medications is adverse medical outcomes that cause significant morbidity and mortality.[@CIT0009]--[@CIT0012]

Irrational utilization of medication has been comprehended to be a significant problem in the Ethiopian health care system. Therefore, the Integrated Management of New-born and Childhood Illness (IMNCI) assessment chart is currently advocated to be used in all health centres and health posts throughout the country. Health care providers trained thoroughly on how to use it. In addition to this, the use of national standard treatment guidelines and national drug formulary, together with WHO guidelines are advocated especially in settings where there are no available laboratory services and high patient overload.[@CIT0013]--[@CIT0015]

Prior studies; done to assess the management of diarrhoea in under-five children were hospital-based and have a small sample size. Majority study on prevalence but his study was done at health centre levels with large sample size and with indicators of the appropriateness of diarrhoea management. Therefore, we aimed to assess the appropriateness of diarrhoea management against the STG and WHO guidelines in Addis Ababa.

Materials and Methods {#S0002}
=====================

This study was carried out at 14 of the 85 public health centres which operate under the Addis Ababa City Administration. The city administration has a total of 10 sub-cities, and the sampled health centres were selected from 4 sub-cities as shown in [Figure 1](#F0001){ref-type="fig"}. The health centres receive financial support from the government to provide services free of charge. The study was conducted in September 2014 and February 2015.Figure 1Multistage sampling of the health centers from the 10 sub cities of Addis Ababa city administration.

Ethical Consideration {#S0002-S2001}
---------------------

Ethical approval for the study was granted by the Institutional Review Board of Addis Ababa University School of Pharmacy with reference number ERB/SOP/42/02/2015. Permission to collect the data was also obtained from Addis Ababa city health administration bureau and respective district health facilities.

Design {#S0002-S2002}
------

The cross-sectional study design was used for this study. The source of the population included under-five children who presented with diarrheal illness in all health centres. The study population was composed of children with diarrhoea who visited randomly selected health centres during the study period. An appropriate data extraction format was determined that would meet the objectives of the study after reviewing the literature and the WHO guidelines. Data extracted from IMNCI assessment and classify chart booklet included demographic characteristics (age, gender), medical characteristics (chief child complainants, the presence of danger sign (unable to feed, vomit everything, convulsion and unconscious), and a sign of dehydration, stool characteristics, type of diarrhoea, the type of drug used) and the appropriateness of the management is evaluated according to indicators as shown in [Table 1](#T0001){ref-type="table"}.Table 1Indicators of Inappropriateness of the Management of Children with Diarrhoea Based on IMNCI GuidelinesNumberPercentageChild received an antibiotic that was not needed21627.9Children received antidiarrheal agent that was not needed425.6Children needing ORS that was not received27033.7Children needing zinc supplement that was not received42152.5Children needing antibiotics that were not received789.7Children with persistent diarrhea that was not received at least one dose of Vitamin A at its therapeutic dose22Child with diarrhea incorrectly managed for diarrhea43754.4

Eligibility Criteria {#S0002-S2003}
--------------------

The study's inclusion criteria were composed of children above two months old and under-five years of age with diarrhoea who visited health centres.

Infants younger than two months of age and older than five years of age and those who have diarrheal lasting more 14 days as well as those with incomplete patient data were excluded.

Sample Size and Recruitment {#S0002-S2004}
---------------------------

A multi-stage sampling method was used to determine the sample size. The sample size was drawn by using the Hayes and Bennett formula.[@CIT0016] Simple proportion sampling method was used by taking prevalence 50% since there is no previous prevalence study to estimate P. The sample size calculated was 384. We added 10%for contingency, which gave a sample size of 422. A design effect of 2 was used to ensure that the sample plan achieves an optimum balance that seeks to minimize costs while maximizing precision since we use multistage cluster sampling and therefore the total sample size was estimated to be 845.[@CIT0017]

Four out of the ten sub-cities of Addis Ababa city administration were selected using simple random sampling by simple lottery methods. Fourteen health centres from within those four sub-cities selected using lottery methods [Figure 1](#F0001){ref-type="fig"}. The number of health centres in each sub-city was determined by a quota based on the number of health centres available in the sub-cities. Patient cards were from each health centres selected by systematic random sampling methods.

Data Processing and Analysis {#S0002-S2005}
----------------------------

Pre-tests were done before the actual data collection on 5% of the children. Data were collected by two trained nurses. Data was collected from the IMNCI chart booklet and children medical records. The data was checked, sorted it, and then reviewed it manually for errors and data incompleteness. Epi data for data entry and SPSS 20 was used for data analysis. Frequencies and percentages were calculated to describe findings while binary logistic regression was performed to look for an association between dependent and non-dependent variables. Those variables that showed a p-value \< 0.25 with outcome variables in the bivariate analysis and deemed to be important from the previous study (sex and age) were selected as candidate variables for multivariable logistic regression analysis. P values less than 0.05 were considered to be statistically significant.

Results {#S0003}
=======

Among 803 children, 365 (45.5%) were female. The median age of the patients was found to be 23.1 months with interquartile range (IQR) 11--21 months.

The majority of the children (99.1%) was vaccinated according to the national immunization schedule based on their age, and 0.9 % of the children were a defaulter of vaccinations with unknown reason and 84.4% and 45.4% of children received Vitamin A and Albendazole respectively as shown in [Table 2](#T0002){ref-type="table"}.Table 2Characteristics of Children Visiting the Health Centres in Addis AbabaDemographic VariablesNumber (%)SexMale438 (54.5)Female365 (45.5)Age2--11 months271 (33.7)12--59 months532 (66.3)Vaccination statusComplete586 (83.2)Up-to-date112 (15.9)Default6 (0.9)Vitamin A administrationUp-to-date429 (84.4)Not up-to-date6 (1.2)Not a candidate73 (14.4)Albendazole administrationUp-to-date247 (45.4)Not up-to-date24 (4.4)Not taken at all3 (0.6)Not a candidate270 (49.6)[^1]

The mean time elapsed between the onset of diarrhoea and visiting of a health centre was 2.58 +1.24 days, and the mean frequency of passing stool per day was 3.90 + 0.83. The number of children that were assessed the acute type of diarrhoea and watery type of diarrhoea was 86.9% and 78.8%, respectively.

Of the children that were assessed based on the signs and symptoms of dehydration, the physical examinations revealed that only 2.7% of children had some dehydration, whereas 97.2% had no signs of dehydration. From the total children who visit the health centres, acute upper respiratory tract infection (AURTI) (23%) and pneumonia (2.6%) were the common comorbid illness in the children who presented with diarrhoea. Routine microscopic examinations were done for 37.4% of the children. 326 (40.6%) of the children with diarrhoea complained of watery stools, as shown in [Table 3](#T0003){ref-type="table"}.Table 3Characteristics of Diarrhea, Clinical and Laboratory Findings of the ChildrenVariableNumberPercentageCharacteristic of stoolWatery37978.8Bloody10221.2Duration of diarrheaAcute \<14 days69886.9Persistent \>14 days10513.1Presence of dehydrationNo dehydration63497.2Some dehydration18 (2.2)2.8Severe dehydration0(0)0.0SymptomsVomiting47559.2Fever17521.8Abdominal pain8410.5Vomiting + fever10913.6Vomiting+ abdominal pain617.6Fever + abdominal pain162Vomiting +fever + abdominal pain111.4Comorbid illnessPneumonia212.6Upper respiratory infection18523Malnutrition111.4LaboratoryMicroscopy (Stool examination)30037.4Blood culture20.25

Of the 803 episodes of diarrhoea, 92.5%, children were being given a pharmacological intervention (giving drugs, including ORS and zinc for the treatment of diarrhoea). At least one antimicrobial was prescribed to 73% of all children.

Antimicrobials were prescribed to 86.6% of the children who presented with diarrhoea. Antimicrobial, ORS, and zinc were co-administered in 20.2% of them, whereas in 22.9% of cases antimicrobials were given alone see [Table 4](#T0004){ref-type="table"}. Zinc and ORS were not usually prescribed alone.Table 4Prescribing Patterns for Treatment of Diarrheal EpisodesNumber (%)Antimicrobial only184 (22.9)Antimicrobial + ORS125 (45.6)Antimicrobial + ORS+ zinc162 (20.2)Antimicrobial + ORS+ zinc + other drugs82 (10.2)Antimicrobial and other drugs52 (6.4)ORS only27 (3.4)ORS and zinc only0 (0)

The number of drugs for the treatment of diarrheal episodes per prescription is presented in [Table 5](#T0005){ref-type="table"}. The mean number of drugs per prescription was 2.3+1.36 whereas the mean number of drugs per prescription containing three or more drugs was 3.9 + 0.8 as shown in [Table 5](#T0005){ref-type="table"}.Table 5Number of Drugs Prescribed for Children with Diarrhea Among ChildrenPrescription Characteristics (Number of Drugs)Number (%)0 (No drug)60 (7.5)1194 (24.1)2156 (19.4)3260 (32.3)484 (10.4)536 (4.5)614 (1.7)

ORS and Zinc are included in the above table. The pattern of the drugs prescribed for the children as it is shown in [Table 5](#T0005){ref-type="table"}.

The drugs prescribed for the treatment of the diarrheal episodes are presented in [Figure 2](#F0002){ref-type="fig"}. Cotrimoxazole was prescribed for the majority of the children (70.7%) who presented with diarrhoea whereas metronidazole (7%) and amoxicillin (4.6%) were less commonly prescribed drugs. ORS was prescribed to 66.7% of the children, whereas zinc was prescribed to 43.8% of the children within the study ([Figure 3](#F0003){ref-type="fig"}). Anti-emetics (Metoclopramide) were prescribed for 7% of the children, but no antidiarrheal drugs were prescribed.Figure 2Drugs prescribed for the treatment of diarrheal episodes in health centers.Figure 3The drug prescription patterns based on clinical classification of the disease in health center.

The prescription rates of antibiotics were changed in magnitude as dehydration status and persistent diarrhoea increased. All children who presented with persistence diarrhoea received antibiotics ([Figure 3](#F0003){ref-type="fig"}).

A relatively high percentage of metronidazole was prescribed in cases of diarrhoea with no dehydration than in the cases of dysentery diarrhoea. Co-administration of metronidazole and cotrimoxazole were rare ([Figure 3](#F0003){ref-type="fig"}).

The prescription rates of antibiotics were changed in magnitude when the children presented with diarrhoea and other comorbid illness as shown in [Figure 4](#F0004){ref-type="fig"}. With respect, the WHO guidelines, 45.6% of children reviewed in this study have received appropriate management of diarrhoea.Figure 4Proportion of antibiotics according to comorbid illness.

Regarding appropriate management based on stool characteristics, children with bloody diarrhoea 6.38 times more likely to receive appropriate diarrhoea management compared to children with mucous diarrhoea and the odds of appropriate management of diarrhoea for children with watery diarrhoea were 77% less compared to children with mucous diarrhoea ([Table 6](#T0006){ref-type="table"}) and based on the indicators of inappropriateness of the management of children with diarrhoea ([Table 1](#T0001){ref-type="table"}).Table 6Association of Appropriate Management of Diarrhea and Demographic Characteristics of the Child and Stool Characteristics in Health CentersVariableAppropriate ManagementCORAORNO (%)Yes (%)Age of child2--11 months173 (63.8)98 (36.2)0.056 (0.041,0.75)0.46 (0.24,0.90)12--59 months264 (49.6)268 (50.4)1.001,00Sex of childMale256 (70.1)109 (29.9)1.07 (0.81,1.42)1.09 (0.74,1.6)Female312 (71.2)126 (28.)1.001.00Stool characteristicsWatery diarrhoea164 (70.4)69 (29.6)0.51 (0.028,0.94)0.23 (0.13, 0.88)[^2]

The odds of appropriate management of diarrhoea for infants aged 2--11 months were 54% less compared to children 12--59 months as shown in [Figure 5](#F0005){ref-type="fig"}. Indicators of the inappropriateness of the management of children with diarrhoea seen in [Table 1](#T0001){ref-type="table"}.Figure 5The prevalence of appropriate management in health center.

Discussion {#S0004}
==========

Although routine use of antibiotics for infectious diarrhoea in children is discouraged except in selected cases (dysentery, cholera, and giardiasis) as it has little benefit in most cases and is associated with the risk of increasing antimicrobial resistance. Our study showed that the proportion of antibiotics prescribed per prescription was 86.6%. This proportion is similar to that reported in other studies in Tanzania and India, where the proportion of antibiotic use ranged from 69.0% to 89%.[@CIT0002],[@CIT0008],[@CIT0014],[@CIT0018]-[@CIT0020]

We found that 73.2% of children with diarrhoea were given at least one form of antibiotic and this finding has shown that the standard of diarrhoea treatment is consistent with the National Standard Treatment Guideline and WHO Guidelines, and is consistent with a cross-sectional descriptive hospital study in Tanzania that identified 71.5%of all prescriptions in Tanzania. However, this was different from the study in India which reported that at least one antibiotic was prescribed for 43--69 per cent of children.[@CIT0008] This unreserved use of antibiotics may result in antibiotic resistance. Also, antibiotics are costly, hence, money is wasted where the use of antibiotics is unrestricted.

Cotrimoxazole was prescribed for the majority of the children (70.7%) who presented with diarrhoea whereas metronidazole (7%) and amoxicillin (4.6%) were less commonly prescribed drugs. This result is in contrast to the study found by the University of Nigeria teaching hospital where cotrimoxazole was only prescribed 7.5%[@CIT0021] of the time. Other studies were done in New Delhi and Ujjain, India showed ciprofloxacin and ampicillin were commonly used antibiotics to manage children with diarrhoea.[@CIT0008],[@CIT0018] This may be due to the difference in availability, resistance profile and recommendation of the drug in the guidelines in each country.

Inappropriate and overuse of antibiotics for diarrhoea is a major contributing factor towards increasing rates of antimicrobial resistance. These practices have probably not led to improvements in health and may have promoted the emergence and persistence of drug-resistant. While; ORS and Zinc are recommended regardless of the causative agent and age of the patient unless the patient is comatose or severely dehydrated, having severe malnutrition (12, 25); but our study shows ORS and zinc were prescribed only to 66.7% and 43.8% of under-five children who had diarrhoea. This result was comparable with the hospital-based descriptive study completed in Tanzania,[@CIT0014] although it is considerably lower than similar studies done in Bahrain, Kashmir and Kenya.[@CIT0012],[@CIT0022],[@CIT0023] The result of this study also contradicts to other cross-sectional study conducted in Hawassa University Teaching and Referral Hospital, Ethiopia that showed that 90% coverage of treatment with ORS and zinc supplements for children with diarrhoea.[@CIT0024] This difference may be due to the difference in hospital-based (Hawassa) verses in health centre study.

Antidiarrheal and anti-emetics (Metoclopramide) were prescribed for the treatment of diarrhoea 0% and 7% respectively. This result is not aligned with the study done in Baghdad that indicates anti-diarrheal and anti-emetics drugs were used in 12.8% and 33.2% of the cases respectively (29). Studies were done in Bahraini reports 7% and 12% of anti-diarrheal (Loperamide) and anti-emetics (Promethazine, prochlorperazine) were used respectively.[@CIT0015] These drugs not only have no benefit in diarrhoea treatment but may also cause serious, even life-threatening side effects in children. It may be considered as harmful practices in the management of childhood diarrhoea.[@CIT0025] While antibacterial agents have no proven usefulness in the management of in majority cases acute watery diarrhoea,[@CIT0026] many health professionals continue to use them extensively, as was seen in this study.

The WHO guidelines both recommend antimicrobials for all children with bloody diarrhoea, cholera, and giardiasis.[@CIT0027] Antimicrobials were prescribed for all children (100%) when the children presented with pneumonia in addition to diarrhoea and 90% of children who presented with both malnutrition and diarrhoea. This result aligns with the hospital-based study conducted in Moshi municipal, Tanzania where 84.5% of antibiotics were prescribed for children presented with both malnutrition and diarrhoea.[@CIT0028]

Only 45.6% of the children who visited the health centres were appropriately managed for diarrhoea. This result is in contrast to a study which consisted of a cross-sectional survey in a random sample of 938 health posts in Oromia, Ethiopia that reveals 79% of children with diarrhoea were correctly managed.[@CIT0029]

In this study, there was a relatively short period between the onsets of diarrhoea and when the child was taken to health centres (2.58+1.24 days) and the majority of the children (97.2%) who visited the health centres presented with no sign of dehydration. And 99.1% of the children are vaccinated according to the national immunization schedules including Rotavirus; the main cause of diarrhoea in children.[@CIT0030]

Diarrheal can be exacerbated by micronutrient malnutrition. Research shows that Vitamin A supplementation every 6 months reduces the mortality rate by 23% among children 6--59 months of age and reduces the severity of diarrhoea.[@CIT0031] Both of these are important considerations. Plausible explanations for these findings may be related to the community awareness about diarrhoea and its hazards as well as the health-seeking behaviour of the population.

The study has the following limitations. First, it was conducted in 14 public health centres in Addis Ababa; where severe and complicated diarrhoea disease less likely seen, so any effort to extrapolate the results beyond the study population should be made with caution. Second, since the data was collected from IMNCI assess and classify chart booklet retrospectively, there is a potential that incomplete or missing documentation, poorly recorded and absent information also limited the results of this study. Besides, extracted data may not reflect the medication prescribed and taken. Third, the factor is that magnify or compromised the management is not addressed by this study.

Conclusion {#S0005}
==========

This study has revealed the unreserved use of antibiotics and underutilization ORS and zinc supplementation for the treatment of diarrhoea in Addis Ababa, Ethiopia. This demonstrates that both Standard treatment guideline and WHO guidelines are not strictly being followed by health professionals. Cotrimoxazole was the most commonly prescribed antibiotic by the health professionals in the health centres. Overuse of antimicrobials without clinical indication may lead to antibiotic resistance and resource loss. It is vital to teaching health professional about the danger of inappropriate management of diarrhoea in children under five.
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[^1]: **Notes:** NB: not a candidate = those who have taken the medication previously and do not need to take the medication now or contraindicated for the prescribed drugs; ﻿up-to-date = the child always takes the medication according to schedules.

[^2]: **Abbreviations:** COR, ﻿crude odds ratios; AOR, adjusted odds ratios.
